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Outline 

ÂIntroduction  

ÂPhysics processes reported above 4GeV 

Ve+e-
Ąˊ+ˊ- X(3823) 

Ve+e- Ąˊ+ˊ-J/, ́ 0ˊ0J/ 

Ve+e-p+p-hc(1P), p0p0hc(1P) 

Ve+e-
Ąwcc0,  wcc1, wcc2 

Ve+e-
Ąˊ0J/y, hJ/y, hôJ/y 

Ve+e-
Ąhp0J/y 

ÂSummary 
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BESIII data samples above 4GeV 

Machine luminosity is optimal near yõõ peak   

Å4100~4400 MeV: 0.5/fb coarse scan 

Å3850~4590 MeV: 0.5/fb fine scan 
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BESIII  

Hadron Landscape 

Hadron-physics challenges: 
 

¸ Understanding of 
established states: 
precision spectroscopy 

 

¸ Nature of exotic states: 
search and spectroscopy of 
unexpected states 

At BESIII, two golden measures to study hadron spectroscopy 
ÅLight hadrons: charmonium radiative decays (act as spin filter) 

ÅHeavy hadrons: direct production, radiative and hadronic transitions 
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Charmonium Spectrum 

Hidden-charm region of the 
spectrum is well understood,  
 

however, 
 

in the open-charm region there 
are predicted states, but not 
yet seen... 
 
Moreover... 
 
In the last decade there were 
found not-predicted 
charmonium-like states with 
unexpected properties 
 
Many of these are observed 
through hadronic transitions 
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Evidence for the X(3823) at Belle 

arXiv:1304.3975 (PRL111, 032001 (2013))  

M ̝ c1ɹ  (GeV/c2) 

B  
Ą c̝1ɹ K 

The measured mass 

and width are 

consistent with the 

missing Ɋ2(1D) 2īī state 

 

BESIII may search for it! 

711 fb-1 

 
3.8ů 

ɱ[X(3823)] < 24 MeV 
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e+e-
Ąp+p-X(3823)Ąp+p-gcc1 

Ecm=4.23 GeV Ecm=4.26 GeV Ecm=4.36 GeV 

Ecm=4.42 GeV Ecm=4.60 GeV The sum 

arXiv: 1503.08203 

y(2S) 

3.82GeV 

cc1 cc2 

cc1,2ŸgJ/ɣ, J/ɣ Ÿe+eī (ɛ+ɛī) 
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ÅCalibrate the mass position referring to y(2S) peak 
ÅSignal: MC simulated shape + Background: linear 
Å From the fit to gcc1 channel, we obtain 

M[X(3823)]=3821.7¤1.3¤0.7 MeV; Significance: > 5 s, observation ! 
ɱ[X(3823)] < 16 MeV 

ÅNo X(3823) in  gcc2 channel 

arXiv: 1503.08203 

gcc1 gcc2 
y(2S) 

X(3823) 

y(2S) 

BESIII measurement agrees with Belleôs results 

Fit the X(3823) 

Charm 2015, WSU, USA 8 



X(3823) production cross section 

Å Energy dependent cross sections of e+e-Ąp+p-X(3823)Ąp+p-gcc1. 
Å Both Y(4360) and y(4415) line shape give reasonable description. 

only stat. errors  

presented 

arXiv: 1503.08203 
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X(3823) as the y(13D2) 

Å y(13D2) Mass: D-wave ~3.810-3.840 GeV by potential model. 
Å X(3823) mass agrees with y(13D2) prediction. 

 
Å Width: narrow 
Å X(3823) <16 MeV @ 90% C.L.). 

 
Å                                         agrees with prediction R~0.2. 

 
Å Exclusions: 11D2Ągcc1 forbidden; 13D3Ągcc1  amplitude ~ 0. 

Observed X(3823) is very likely y(13D2); 

However, BESIII&Belle  statistics hinder a sophisticated spin analysis.  
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Y states 
(vectors observed in Initial State Radiation) 
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Study of e+e- Ąˊ+ˊ-J/ at 4.26GeV 

PRL110, 252001 (2013) 

We observed Zc(3900)+Ą ˊ+J/ 
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